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INTRODUCTION
Ticks are obligate ectoparasites and a variety of pathogens, including Rickettsia and other types of bacteria, viruses and protozoa can be transmitted to humans and domestic animals (1) . Ticks can cause serious health problems in humans not only by the direct effects of ticks but also as vectors for many pathogens like Crimean-Congo hemorrhagic fever, Lyme disease, Tick-borne rickettsioses and Tularemia (2) . Hitherto, a total of 907 tick species including Argasidae (n=186), Ixodidae (n=720) and Nuttalliella (n=1) were identified throughout the world. 267 out of them have been recognized as the transmitting vectors of diseases that are responsible for the health-related problems of humans (3) . Ticks are widespread throughout Turkey (4) and thousands of people are affected every year by tick bites and tick-borne diseases (2, 5) . Up to present, a total of 47 tick species have been identified in Turkey and 31 of them have been found on humans (2) . Ticks frequently found on humans in Turkey are Hyalomma marginatum, Hyalomma spp. immatures, Ixodes ricinus, Ixodes spp. immatures, and Rhipicephalus spp. (5, 6) . Even though ticks have host-selectivity, they have an ability to feed on various hosts (7) . It is reported that 267 tick species feed on humans (3) . Furthermore, population of ticks and infestation rate of the hosts differ in a given region depending on seasonal fluctuations, land structure, vegetation and climatic change in tick population. (8, 9) . This study aimed to determine tick species feeding on humans and the environmental factors affecting tickhost interactions in the Southwestern Anatolia Region of Turkey.
METHODS

Characteristics of Study Area
The present study was carried out in nine different provinces located in two different geographical regions of Turkey ( Figure  1 ). A total of 2.610 ticks were examined in this study. Of these ticks, 1.858 were collected from human in the Aegean Region (Afyon, Denizli, İzmir, Manisa, Muğla and Uşak) and 752 from the Mediterranean Region (Antalya, Burdur, Isparta) of Turkey. The West Aegean Region (Denizli, İzmir, Manisa and Muğla province) has abundant superficial water resources and a mild Mediterranean climate with average temperatures of 8°C in winter and 28°C in summer. Additionally, a steppe climate is found in two neighboring provinces, namely Afyon and Uşak, in inner Western Anatolia Region. On the other hand, Burdur and Isparta provinces in Mediterranean Region are located in an area with a series of shallow tectonic lakes within the folds of the Taurus Mountains in Southwestern Anatolia, Turkey. Antalya Province, which is located on the Mediterranean coast of south-west Turkey, between the Taurus Mountains and the Mediterranean sea has a hot-summer Mediterranean climate with hot and dry summers and mild and rainy winters.
Identification of ticks and Data Analysis
Between January and October 2007, ticks were collected from people applied to the city and/or town hospitals with complains of tick bites in nine different provinces of Turkey. Adult ticks were identified microscopically on the genus/species levels using related taxonomic keys (10, 11) . Also, stage of larvae and nymph were identified at the genus level, according to tick identification keys by Bakırcı et al., (2017) (12) . Data including species and developmental stages of all identified ticks were recorded. For the age analysis of the patients, eight groups were formed as age groups 0-6, 7-12, 13-18, 19-25, 26-40, 41-55, 56-65 and over 65. Also, the places where the hosts were bitten by the ticks, were divided into two groups, rural and urban. The chi-squared test was used to test for association among hosts bitten by identified ticks relative to variables like sex, age and origin.
Statistical Analyses
Analyses were performed with SPSS (SPSS Inc., Chicago, IL, USA, version 22.0) and P<0.05 was considered as statistically significant.
RESULTS
A total of 2.610 samples collected from humans were identified microscopically and identified tick species, their developmental stages and distribution between rural and urban areas are summarised in table 1. In the present study, 14 different tick species within seven genus were identified from human in nine different provinces of Turkey. Obtained results showed that seven out of 2.610 ticks were (0.27 %) Argasidae (six Argas persicus and one Ornithodoros spp. nymph) and the remaining 2.603 were (99.73%) Ixodid. Larvae (n=55) and nymphs (n=1.642) were identified at the genus level in 2.1 % and 62.9 % of the collected ticks, respectively. In addition to larvae and nymphs, some of the collected adult ticks have been identified at species level. Among these different developmental stages, the most prevalent species was Hyalomma spp. (78. In the present study, ticks collected from human were mainly in the genus of Hyalomma and generally at its nymphal stage. Hyalomma spp. nymphs were most commonly detected in the Aegean (46.13%, n=1.204) and Mediterranean (14.48%, n=378) Regions. The prevalence of Hyalomma spp. nymph detected in Muğla was significantly higher than other provinces (P=0.000). Hyalomma marginatum (n=233, 26.09%) was the most commonly identified species among the adult ticks. This was followed by R. bursa (n=228, 25.53%), R. turanicus (n=209, 23.41%), H. aegyptium (n=108, 12.10%), H. excavatum (n=35, 3.92%), H. anatolicum (n=21, 2.35%), D. marginatus (n=19, 2.13%), I. ricinus (n=13, 1.46%), R. sanguineus (n=13, 1.46%), Haemaphysalis parva (n=9, 1.00%), H. scupense (syn=H.detritum) (n=4, 0.45%) and H. rufipes (n=1, 0.11%) ( Table 1) . Hyalomma marginatum was detected in all provinces ( Table 1 ). The highest infestation rate was found in İzmir (2.1%), while the infestation rate in Antalya (0.38%), Isparta (0.38%) and Burdur (0.49%) provinces was much lower. The prevalence of H. marginatum was statistically significant (P=0.000) among provinces. Hyalomma excavatum was detected in all provinces, except Afyon. The prevalence of H. excavatum among provinces was statistically significant (p=0.000) and the highest prevalence was found in Uşak (0.31%). Hyalomma rufipes was only detected in İzmir (Table 1 ).
The highest prevalence of R. turanicus (4%) and R. bursa (4.8%) was found in Mediterranean region (Antalya, Burdur and Isparta) with a statistically significant difference (P=0.000) among other regions. Rhipicephalus bursa and R. turanicus were seen most commonly in Antalya province. The highest infection rate of R. bursa was found in Antalya (2.95%), while the infection rate in Afyon (0.45 %), Denizli (0.34 %) and Uşak (0.22 %) provinces was much lower. The prevalence of R. bursa among provinces was also statistically significant (P=0.000).
Ixodes ricinus was detected in Denizli, İzmir, Manisa, Muğla, Antalya and Burdur provinces with the highest prevalence detected in Muğla (0.19%). Nymphs and larvae of Ixodes spp. and nymphs and adults of D. marginatus were abundantly identified in Antalya province. The data showing the locations of hosts bitten by ticks were further analyzed and the obtained results indicated that out of 2.610 samples, 1.546 were coming from rural areas including villages, farms, grasslands and picnic sites (59.23%), whereas 1.064 were from urban areas (40.77%). Ticks were found mainly attached to human body and followed by extremities, head, inguinal region and other body regions with low infestation rate. Data gathered in the present study showed . Regarding other species of ticks described in the present study, the age of the host was to be significant. (Table 2) .
DISCUSSION
Ticks are the most important vectors within pests following mosquitoes (13) . The cost of the control of the ticks and tick-borne disease in all over the world is estimated to be between 13.9 and 18.7 million US dollars per year (14) . In order to develop effective control measures for ticks and tick-borne diseases detailed epidemiological information on the distribution and seasonal activities of ticks in a particular region should be obtained (5) . In previous studies focused on ticks of animals, 47 species of ticks from seven genera were identified in Turkey. Of the 47 different species of ticks, 38 species of six genera in the family Ixodidae, viz. Haemaphysalis, Hyalomma, Dermacentor, Rhipicephalus, Ixodes are of medical and veterinary importance (2, 5) . In the present study, 14 different tick species within seven genus were collected from human (Table 1) . It should be noted that tick species that feed on people living and/or vacationing in the Aegean (Afyon, Denizli, Manisa, Muğla and Uşak) and Mediterranean (Antalya, Burdur, Isparta) regions are presented for the first time with this study. The current study showed that ticks biting on humans were mostly belonging to the genus Hyalomma and that nymphs of Hyalomma spp. was the most commonly encountered form in this genus (Table 1) . These findings are in accordance with the previous studies performed on humans in which the majority of tick bites shown to be caused by nymphal form of the ticks (2, 5) . Furthermore, the prevalence of Hyalomma spp. nymph (71.2%) detected in the Aegean region was significantly higher compared to Mediterranean Region (P= 0.000). The genus Hyalomma (Koch, 1844), like all other tick species, has a great importance for human as well as animal health (15) . Hyalomma marginatum is a characteristic species of steppe, savannah and lightly wooded hill and valley biotopes with fairly low humidity (16) . In the present study, H. marginatum was found to be the most prevalent adult ticks collected on humans and the highest prevalence was detected in Aegean region. Obtained results in Aegean region were in parallel with the previous studies (4, 5) . The micro and macro habitat of the Aegean Region provides a good environment for this tick species. In the present study the adult forms of H. aegyptium are also detected on humans. In general, the larvae and nymph forms of H. aegyptium feed on partridges, lizards and a wide variety of rodents and the adults feed on turtles (17) . However, number of reports on human infestation by H. aegyptium are increasing (2, 5, 6 ). This fact is highlight the importance of H. aegyptium for both human and animal health as they are shown to be the vector of pathogens like Borrelia burgdorferi, Borrelia turcica, Theileria annulata, Pasteurella tularensis, Ricketsia aeschlimannii (18) . It should be noted the presence of B. turcica, R. africae and R. aeschlimannii were shown in H. aegyptium and H. marginatum in Turkey in previous studies form (19, 20) . This study was also indicated that Hyalomma spp. especially H. marginatum were detected more often in rural area than that in urban areas (Table 1) . These findings are in accordance with the previous studies that H. marginatum adults which are known to be abundant in rural areas (10) . Hyalomma rufipes, another tick species detected in the present study (only İzmir province), is a rare species and restricted in Aegean, Central and Marmara Regions of Turkey. However, Hyalomma rufipes was previously found on cattles in Manisa and İzmir provinces (20) and on horses in Bursa province (6) . In Turkey, the first human infestation by H. rufipes which is believed to be the carrier of the Crimean-Congo hemorrhagic fever in Africa (21) was detected in Amasya province (22) where this disease is endemic (23) . The current study demonstrated that Rhipicephalus species were found to be the second most abundant ticks biting on humans, following Hyalomma species (Table 1) . Data gathered in the 
Ixodes spp. (nymph, larvae)
Haemaphysalis parva
Argas persicus Total  641  326  165  183  461  437  227  170  2.610 present study, Rhipicephalus (Boophilus) annulatus species could not be determined on humans in all provinces, whereas was previously found on cattles in Burdur province (24) and on dogs in Antalya province (25) . The unexistence of some species such as R. (B.) annulatus on human, could be explain with high host specificity and one-host biology (26) . During the study, R. bursa was commonly found on humans, particularly in Antalya province (Table 1) . Not only the present study but also the previous studies showed that R. bursa is one of the tick species often found on humans in Turkey (5, 22) . Rhipicephalus bursa and R. turanicus caused more biting cases in rural areas 67.54% and 65.07% respectively, whereas R. sanguineus caused more biting cases in urban areas (69.23%) ( Table 1 ). The reason for this may be related to the fact that ticks of R. sanguineus are urban areas to support population of these ticks. On the other hand, R. bursa is a two-host species preferring ruminants (especially sheep), and its biology is mostly restricted to rural areas (10) . It was indicated in previous studies that R. bursa carries several pathogens like R. aeschlimannii and CCHF (20, 23 (14, 27) and on goats in Antalya province (28) . Dermacentor marginatus is a recognized vector for Coxiella burnetii, Rickettsia conori, R. slovaca, R. sibirica (16) . Furthermore, the presence of R. raoultii was also demonstrated in D. marginatus collected from human in Turkey (20) . It has been reported that R. raoultii species was previously detected in a D. marginatus that bite humans who developed TIBOLA/DEBONEL symptoms (20) .
CONCLUSION
Taken together, the results obtained in the present study indicate that the prevalence and distribution of tick species on humans are common in the Aegean and Mediterranean regions where the study was conducted. The data suggest that tick species, especially H. marginatum, R. bursa, R. turanicus and H. aegyptium as well as nymphs of Hyalomma spp. can feed on humans more commonly than other tick species and developmental stages. The studies like the present one on monitoring of the tick bite exposure to human provide valuable information for determining the risk level of the tick borne diseases in a given area humans.
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